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Task Force Team Members
• Agency Points of Contact (L = Leader):
ESA: Jussi Hokka
JAXA: Nakagawa Tsuyoshi
NASA: Jeannette Plante (L)
• Additional Subject Matter Experts:
ESA:
JAXA:
NASA:
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Scope & Purpose
• Standards compared
• ECSS-Q-ST-70-08C, Manual soldering of high-reliability 
electrical connections
• JERG-0-039A, High Reliability Soldering Requirements 
• J-STD-001ES, Space Applications Electronic Hardware 
Addendum to J-STD-001E Requirements for Soldered 
Electrical and Electronic Assemblies
• Objectives
• Identify major differences in inspection criteria that impact an 
Agency’s ability to accept hardware built to the other 
Agency’s standard.
• Identify major differences in inspection criteria that are 
considered to drive significant risk in mission hardware.
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Work milestones & achievements
• Main milestones
• June 2014
• Start of activity.
• JAXA provides extensive comparison of three soldering standards.
• June – Dec 2014  
• Checking accuracy of JAXA comparison
• Identifying major differences
• Agree to limit scope to inspection criteria
• Filling in standard report format
• January 2015
• JAXA request clarification/examination of seven requirements
• NASA finds many inspection criteria are also held in design and process control requirements.  
Differences found after 50% review of comparison are already more than 100 differences.  
Considering how to continue this project with a useful deliverable.
• Status of completion versus Appendix B.O: 40%
• Remaining work and target completion
• Approach to restart task  May 2015
• Report: December 2015
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Significant differences (?)
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Design:
N: sleeving is not required 
E: no minimum overlap over insulation defined
J&N: overlap min is 1(J) or 2(N) ODs
J&N: do not require sleeving to be transparent
Process Controls:
E&N: Do not specify inspection and cleaning before sleeving
J&N: do not prohibit processes that damage assembly
Inspection Criteria:
E&N: no requirement for inspection before and after sleeving
E: no damage defect criteria for sleeving
Key Terms No 
Diff
Not 
covrd
Detail
(hi –> lo)
Risk 
(L,M,H)
Design
Sleeving used to cover exposed wire 
interconnects
N JE
Prevent free movement inside sleeving JE-N
Sleeving overlaps wire insulation a 
minimum length
E N-J
Sleeving shall be transparent JN E
Process Controls
Position sleeving before soldering and 
cover joint only after cleaning and 
inspection
EN J
No damage to the assembly from 
installing sleeving
JN E
Inspection Criteria
Interconnects inspected before and after 
sleeving
EN J
Sleeving is free of damage E JN
1. Parts lead cutting and bending
The minimum distance from the bend to the end 
seal is (1d) for NASA and (2d) for ESA/JAXA.  The 
intent of the (2d) limit is used to impose a process 
control that minimizes a force at the lead-to-
package interface thereby protecting the integrity of 
the interface or connections internal to the package.  
A shorter dimension is advantageous for high-
density assemblies.  Though the NASA standard 
allows a minimum of (1d) for this dimension it does 
not exempt the manufacturer from the requirement 
to use a process that protects the lead seal and 
names lead seal damage as a defect.  The ESA 
standard also directly articulates process control 
requirements to protect package lead seals.
References:
JERG-0-039A: 5.4.2 Part lead cutting and bending
ECSS-Q-ST-70-08C :  8.2 Lead bending 
requirements, 8.2.1 General
J-STD-001ES:  3.8. Components, 3.8.1 Component 
and Seal Damage, 7.1.2 Forming  
Results –
Lessons learned from cooperative projects
• Unexpected difficulties and successful practices
• There are many differences between the three soldering 
standards on a microscopic level however this does not 
necessarily indicate one system produces less reliable or 
lower-quality hardware.
• Projects often want to know specifically what the “gaps” are 
so that low-impact non-conformances do not drive up costs.
• Projects want to be able to use inspectors trained to “other” 
standards without overlooking defects.
• Requirements may be preventative or conservative because 
they are easier than a physics of failure approach.
• Requirements may be best practices and process indicators 
but not impact actual reliability. 
• Soldering requirement “gaps” may be highly subjective based 
on mission risk class and use environment. 
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Lessons learned from this evaluation exercise
• Use of template – We continue to work with the 
template
• Asked prior teams for lessons learned.  Helped team 
understand our own differences in perspective.
• Difficulties found – Requirements include best practices 
and lessons learned  and may not stand up to physics of 
failure scrutiny. 
• Successful practices – JAXA’s initial comparison made 
the task easy to start.
• Suggestions - retrenching
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Conclusions and recommendations
• Achievements:  rethinking approach
• Work to completion:  significant efforts are 
required to complete.
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